The aim of this paper is to analyze the architectural planning method of the elevation of the Nereid Monument at Xanthos. The analysis led to the conclusion that the dimensions of each part in both the upper structure, the order and above, and the lower structure, the podium and below, were derived from the dimension of the axial intercolumniation with the use of a yardstick of 0.310m as a foot. Many of the design dimensions of the elevation of the Nereid Monument, similarly to its floor plan, show complete figures, demonstrating that the construction aspect was taken into account at the planning stage.
Introduction
During the Hellenistic period in the ancient Mediterranean world, tombs in varied architectural forms were built of which it was once said, It is the characteristic of the tombs built during the Hellenistic period that there never existed the same form twice 1) . However, there are no studies focusing on the tombs during the Hellenistic period so far except for the two papers written by the author 2) , 3) . The whole picture is still unclear, as to what kind of planning methods or design philosophies were behind these tombs or indeed whether these methods and philosophies were shared throughout the ancient Mediterranean world or were limited to the local areas. As a part of the effort in pursuing the investigation, an analysis of the planning method of a Hellenistic tomb is attempted in this study, with a view to elucidating the whole picture of the planning methods and the design philosophies of the Hellenistic tombs in the ancient Mediterranean world. In the previous paper 4) , the floor planning of the Nereid Monument at Xanthos, constructed in the 4th century BC (Fig.1) , was analyzed, which led to the conclusion that the floor plan of the Nereid Monument was first determined by the internal dimensions of the naos to accommodate catafalques, and the dimensions of the other outer members were determined proportionally using the internal dimensions of the naos. This paper focuses on the elevation side of the Nereid 
Study method
The method of analysis is the same as in the previous paper. As previously mentioned, there are no studies for Hellenistic tombs and no detailed knowledge is established. However, analyses on the Lion Tomb at Amphipolis and the floor planning of the Nereid Monument, conducted by the author, demonstrated the possibility of a planning method using proportional relations, similar to the ones proposed in the studies of temples and stoas by Horiuchi, Hayashida and Coulton 6) . Therefore, the paper first examines whether the planning method for temples and stoa, proposed by Horiuchi and others, can be applied to the Hellenistic tombs. In other words, the analysis starts from the identification of any regular proportional relations between each dimension of the Nereid Monument.
Thinking of the time when the monument was actually built, each dimension must be expressed in the yardstick of that time, the ancient foot.
Therefore, as in the previous paper, the proportional relations and the planning process will be validated by first determining the design dimension using the identified proportional relations and the ancient feet, then comparing the design dimension with the actual measurement. In this investigation, an assumption was made that the ancient foot lies somewhere in the range of 0.294-0.330m, based on recent studies 7) . Another point to consider is the relation of units in the ancient foot. The smallest unit is called a dactyl, four times a dactyl is called a palm, and four times a palm is a foot 8) . Therefore, dimensions of each part of the building need to be expressed so as to fit into these units. Hayashida has suggested the possibility that units of one third and one fifth also existed as well as dactyl, palm and foot 9) . Since one third and one fifth are simple and basic divisional numbers they are used in the analysis in this paper. In other words, the fractions are expressed with the denominators of 2, 3, 4, 5, 8, and 16 when converted into the ancient feet.
For the purpose of the analysis in this paper, the dimensions reported in Coupel's report 10) are used. The ground plan 11) in the report shows the dimensions up to three decimal places, a digit short of the unit of mm. Therefore, in this study the measurements are picked up from the text of the report, converting each dimension into values with three decimal places, then used for the examination of the planning method. The reason for this manipulation is the known highly technical standard of construction in the ancient Mediterranean architectures, which was capable of achieving the level of precision equal to the present-day millimeter, as described in the previous paper 12) . Therefore, in this paper, the analysis adopted is based on the mm unit. Table 1 . The detailed dimensions of each part are shown altogether in column (C) of Table 1 .
3-1. Examination of the planning process
Having examined the proportional relationships between each dimension, simple and accurate proportional relationships were found at several places (Table 1( D) and (E)).
3-1-1. Planning process of the order
As demonstrated in the previous paper 13) , the planning of the Nereid Monument starts from the floor plan. The width and depth of the whole structure are decided according to the available land space, followed by the assignment of cella and pteron. The dimension of the axial intercolumniation and the dimension of the end spaces are then determined. The lower diameter of the column is calculated from the dimension of the axial intercolumniation on the L side. Indeed, the height of most of the upper structure is determined based on the lower diameter of the column as the module. For example, the height of the column base is determined by the ratio of 3 to 4 using the lower diameter of the column while the column height, the higher diameter of the column and the height of the capital are also determined using the lower diameter of the column by the ratios of 42 to 5 (converted from 8 2 /5), 6 to 7 and 5 to 6, respectively. In addition to these, the width and height of the Abacus are calculated from the lower diameter of the column by the ratios of 6 to 5 and 3 to 4 respectively. Meanwhile, the dimensions of other parts higher than the frieze are not based on the module of the lower diameter of the column.
The height of the frieze is determined using the height of the capital by the ratio of 3 to 2 and the heights of dentil and cornice are successively determined using the height of the frieze by the ratio of 2 to 5. The calculation of the dimensions of the order is expressed as follows: The height of the capital, which becomes the base for calculating the height of the frieze, is calculated based on the lower diameter of the column. The heights of dentil and cornice are calculated based on the height of the frieze, which means the heights of dentils and cornice can be converted into values relevant to the lower diameter of the column module. In addition, the projection of the mutule and the height of the cyma, which will be described later, can be expressed using the module based on the lower diameter of the column. In these instances too, the proportional relations get simpler and the margin of errors, smaller. Therefore, there is a possibility that the heights of all the frieze, the dentil and the cornice were calculated based on the module of the lower diameter of the column. And if that is so, it will lead to a conclusion that all the dimensions in every part of the upper structure, except for the roof, is derived from the module of the lower diameter of the column. The fact that almost all the dimensions in the upper structure can be worked out from the module of the lower diameter of the column cannot be ignored.
However, from the point of balancing the column and the capital, the work should be easier if the height of the frieze is adjusted using the height of the adjacent capital and, in the same way, the heights of the dentil, the cornice and the cyma using the height of nearby frieze. The margin of error is also smaller, though very slightly, if the heights of the frieze, the dentil, the cornice and the cyma are calculated successively from the height of the capital.
Therefore, in this paper, the possibility of two methods in determining the heights of frieze, the dentil and the cornice are suggested, with both the proportional relations stated in the figures and tables. In doing so, the calculation based on the module of the lower diameter of the column is given the second place, stated in brackets, taking the smaller margin of errors and the predicted ease of balancing each part of the other method into consideration.
3-1-2. Planning process of the roof
The projection of the mutule is determined so that its ratio to the lower diameter of the columns is 3 to 2. The height of the cyma is determined so that its ratio to the height of the frieze is 1 to 2. The height of the center of the roof is determined so that its ratio to the height of the column is 4 to 9. The calculation behind the dimensions for the roof parts is expressed as follows: Now let us turn our attention to the construction of the podium. As discussed in the previous paper 16) , the podium of the Nereid Monument consists of five courses of rough stone work and four courses of cut stone masonry on top. Common sense dictates that only the courses of cut stone masonry should be included as the part planned as a podium. However, multiple possibilities defining the scope of the podium were included in this study as follows and the proportional relations were calculated for each scenario.
1) Only the upper four courses were planned as the podium, and the lower five courses were created as part of the groundwork on the sloping location.
2) All nine courses were planned as the podium.
3) The upper five or six courses, which are visibly recognized from the East, the facade side, were planned as the podium.
4) The upper eight courses, except for the bottom course as the euthenteria, were planned as the podium.
The calculations for any of these scenarios, however, could not produce any simple and clean ratio. Since the buildings whose construction planning has been studied are all temples and stoas, which do not have podia, the possibility of tombs with podia having some proportional relations is not known. In one of the previous papers analyzing the Lion Tomb in Amphipolis, the author suggested the possibility of the height of the podium being calculated using the dimension of the axial intercolumniation 17) . Applying this knowledge, the proportional relation between the height of the podium and the dimension of the axial intercolumniation of the Nereid Monument was investigated. As a result, a series of simple planning steps with a small margin of error was found, if the view of the first scenario, i.e. the upper four courses as the podium, was taken. Firstly, using the the dimension of the axial intercolumniation on the W side 18) , the height of the whole podium is determined by the ratio of 1 to 2. Then, the heights of the decorative band on top of the podium, the first course of the podium below the band, the second and the third intermediary courses, with the fourth course as the orthostats, are determined in such a way that the proportional relations between them come to the ratio of 1 to 2 to 3 to 4. In this way, the height of the decorative band, for example, works out at 1/13 of the whole height of the podium, while the heights of other courses will be integral multiples of one thirteenth. The actual height of the podium is 13 feet and a third of a foot -the calculation will be described in the next section. Without this odd one third of a foot, the heights of each course are complete figures using the aforementioned ratio.
So the attempt is made here to absorb this one third of a foot into the second and the third courses, which do not contribute much to the whole shape of the building, assigning one sixth of a foot to each course. As previously mentioned, the ancient foot does not contain the division of six, so one sixth is rounded up to one fourth. As a result the height of the whole podium can be expressed as 13 and a half feet. The calculation behind the dimensions of the podium is expressed as follows: Summarizing the results, the heights of each course seem to have been determined not just using simple proportional relations but also with an intention of making the heights as complete figures. This suggests, as the author had felt when analyzing the floor planning 19) , that the construction aspect was taken into account when the Monument was planned. As stated previously, there are only a few studies regarding the planning method of podia. The paper presents the aforementioned method as a conclusion, but further studies are certainly necessary.
3-1-5. Notes . Additionally, taking into account the knowledge that the dimention of the axial intercolumniation was determined by the length of the whole styrobate for both W and L directions, it can be suggested that the balance adjustment was conducted from the larger members to the smaller.
It is not definite at present, but it's still very interesting if the architect had intended it that way. The architects' intentions need to be considered when analyzing the planning method of other tombs in future.
3-2. Calculation of planning dimensions
The dimensions calculated using the aforementioned proportional relations must have been expressed in ancient feet, which was the yardstick used at the time of the construction. In this section, the planning dimensions will be calculated using the proportional relationships worked out in the previous sections and the ancient feet; then, the proposed planning process will be verified by comparing the resulting planning dimensions and the actual measurements.
It was elucidated in the previous paper 21) that an ancient foot of 0.310m was used at the Nereid Monument with the planning of the inner naos starting with 9 feet on the W side and 11 feet on the L side. Using the same ancient foot of 0.310m and the proportional relations described in the previous sections, the dimensions of the elevation of the Nereid Monument were calculated. The differences between the resultant figures and the actual measurements are shown in the columns(F) 22) and(G) of Table. 1. As shown, the differences between the calculated figures and the actual measurements are very small, demonstrating that the planning method proposed in this paper is valid.
Also, as shown in the column (F) in Table. 1, many of the planning dimensions of the elevation, as well as the floor plan, of the Nereid monument, are complete figures, suggesting that the construction aspect was taken into account when planned. At the same time, it is unlikely that such complete figures were derived using only the proportional planning method, again suggesting the validity of the planning method proposed in this paper.
As for the height of a column, the error was bigger than for the other parts.
The reason seems to come from the estimated dimension, which was calculated from the excavated articles, not from the real measurement of a shaft.
As reported in the previous paper 14) , a shaft of the Nereid Monument is originally made of one piece of rock. However, there is no shaft unearthed intact, even the best-preserved shaft is broken into two, with the middle part missing (Fig.3) . Since the height of the shaft is the estimate, the height of the column includes the estimate. As a result, these dimensions might need some correction, though not critical, and a correction may lower the margin of errors in calculating the proportional relations.
Generally, the proposed planning steps for the antae contain a wider margin of error compared to other parts of the building. The reason seems to be in the estimated dimension of the width of the antae, as in the aforementioned height of the column. There is no excavated member of lower antae that enables actual measuring; thus, the width of an anta was only an estimate made on the basis of broken pieces. Therefore, these dimensions might need some correction, though not critical, and a correction may lower the margin of error in calculating the proportional relations. 
Conclusion
By analyzing the proportional relationships of each part, the planning process of the elevation of the Nereid monument was elucidated. The characteristics of the elevation planning of the Nereid monument are as follows: 1) In this paper, the analysis was conducted on the assumption that the planning was based on proportional relations and indeed a theory for the planning process was elucidated. Since the difference between the planning dimensions, which were derived from proportional calculation, and the actual measurements are small as well, and taking into account the frequent occurrence of complete lengths which cannot be pure coincidence, there is a high possibility that the proportion-based planning approach similar to the ones used for the ancient Greek temples and stoas was conducted at the Nereid monument as well.
2) As for the dimensions of the column and the capital, the parts above the frieze are determined successively from the height of the capital while all the parts below are determined by the module based on the lower diameter of the column. However, even for the parts above the frieze, simple ratios can be worked out, leaving the possibility that these were also planned using the module based on the lower diameter of the column.
3) The planning for both the upper structure and the podium starts based on the dimension of the axial intercolumniation. The dimension of the axial intercolumniation itself was determined by the length of the whole styrobate for both W and L directions. Taking these into account, it can be suggested that the balance adjustment was conducted from the larger members to the smaller at the Nereid Monument. 4) As with the planning of the floor, it is highly possible that the elevation was planned using the ancient foot, which is 0.310m in the previous pa- Coulton:op. cit. 1975, pp.68-69 ; Coulton coined the names he modular system of proportion and the successive system of proportion for which Vitruvius had called, for temple designing, the Doric order of propportion and the Ionic order of proportion respectively. In the modular system, dimensions of each part derive from one standard dimension in the form of either multiples of fractions. In the successive system, all the dimensions derive from the one immediately before them in successive manner. 21) TAKEDA, op. cit. 2008 TAKEDA, op. cit. , p.1110 22) The descriptions such as 5 35/36 6 in the (F) column in Table 1 show that adjustments were made in order to fit the ancient feet when calculating the planning dimensions. As stated 

